Genetic diversity among four indigenous breeds of sheep namely
INTRODUCTION
Pakistan has vast animal genetic resources as it is reflected by the availability of 31 breeds of (thin and fat tail) sheep. Indigenous and locally developed sheep breeds are important assets for many reasons because, over the years, they have developed unique combinations of adaptive traits to best respond to the pressure of the local *Corresponding author. E-mail: tariqkianiraja@yahoo.com. Tel. 00922812855679. Fax: 009229213134.
environments (Isani and Baloch, 1996) . Reports suggested that local breeds of a region exist with different names with same phenotypic characteristics. There is a need to genetically re-evaluate these breeds to assess the existing population structure and differences among the important sheep breeds which would serve as an initial guide to facilitate the conservation programs in an effective and meaningful way (Williams et al., 1993) .
Markers that are an important tool in the evaluation of genetic variation can provide valuable information at different levels such as structure of animal population, levels of gene flow, phylogenetic relationships, patterns of historical biogeography, and parentage (Feral, 2002) .
Application of the random amplified polymorphic DNA (RAPD) technique has greatly increased the ability to understand the genetic relationships within species at molecular level. Knowledge on genetic relationships in livestock within species is very essential for genetic improvement and breeding programs (Appa Rao et al., 1996) . Molecular genetic techniques are also used to detect the DNA variation among different breeds and species of the animals. The RAPD-PCR technique was effectively used to evaluate genetic distances between sheep breeds (Cushwa et al., 1996) .
The traditional characterization by means of phenotypic characteristics can now be complemented by molecular markers and the development of sophisticated statistical techniques for data analysis. Microsatellite based studies on genetic characterization of animal breeds have been conducted in developed countries more frequently (DiezTascon et al., 2000) . Unfortunately, only few of such studies have been conducted in Pakistan because of limited resource available (Rehman, 2002) . The RAPD primers have been successfully used for genotyping, construction of genetic maps, exploring genetic relationships within and between plant species (Heun et al., 1991) .
The four breeds of sheep namely Mengali, Balochi, Beverigh and Harnai included in the present investigation have significant importance to the farmer community in Balochistan, Pakistan. These breeds are fat tailed, with peculiar phenotypic and genotypic characteristics. Mengali and Balochi sheep breeds have dwell in common habitat, that is, Queeta, Kalat and Sibi divisions, whereas Beverigh and Harnai breeds are well populated in Zhob and some parts of Sibi division. In the present study, genetic diversity among four breeds of sheep was determined by RAPD-PCR analysis. It was an attempt to differentiate rarely recognizable Mengali breed of sheep through RAPD-PCR and to highlight the current genetic diversity including other three important breeds of sheep in Balochistan.
MATERIALS AND METHODS
The research work was accomplished at Hi-Tech Laboratory in the Centre for Advanced Studies in Vaccinology and Biotechnology (CASVAB), University of Balochistan, Quetta, Pakistan. A total of 48 (n = 12 from each breed) blood samples were aseptically collected from the jugular vein with the help of disposable syringes (5 ml from each animal) from four sheep breeds viz. Mengali, Balochi, Beverigh and Harnai from Quetta, Mastung, Nushki and Loralai districts. Blood Samples were collected according to their geographical distributions keeping in view the breed characterization and where possible, pedigrees were consulted. Samples were presserved in properly labeled falcon tubes containing anticoagulant (5% EDTA) and were then stored at -20°C. The genomic DNA was extracted from the blood samples using DNA purification kit (PUREGENE-Gentra System, USA). The purified genomic DNA samples were stored in cryogenic vials (1.5 ml) at -20°C. The optical density (OD) of the total genomic DNA was measured at 260 nm wavelength using spectrophotometer (Pharmaspec Schimedzu, Japan). The quality of DNA was further checked by running 10 ng DNA on 1.5% agarose gel in 1x TAE (Tris-Acetate-EDTA) buffer. All DNA samples of good quality were used for the RAPD analysis. Due to economic constraints, only genomic DNA of the animals (n=12) was selected from each breed and used for the further process.
The RAPD-PCR amplification was performed by following the method as described by Williams et al. (1990) using thermal cycler (Model 2720, Applied Bio-system) by using 25 µl PCR master mixture containing PCR graded water (H2O) (Sigma) 16.25 µl; PCR Buffer (10X) (Vivantus USA) 2.5 µl; MgCl2 (50mM) (Vivantus USA) 1 µl; dNTPs (10 mM) (Vivantus USA) 1 µl; each primer (Gene link USA) 10 picomoles 2 µl; Taq Polymerase (Vivantus USA) 0.25 µl and DNA (Template) 2 µl. A total of 19 primers were used (Table 1) for this analysis following the technique described by Ali (2003) . The thermal cycler was programmed for 2 min of initial denaturation at 94°C, followed by 45 cycles at 94°C for 30 s each, for DNA denaturation. Annealing was done with each primer (Table 1) following extension at 72°C for 30 s and final extension at 72°C for 10 min was carried out. The samples were cooled at 4°C. The amplified DNA fragments were separated on 2% agarose gel and stained with ethidium bromide. The amplified pattern was finally viewed using UV trans-illuminator (Dolphin view-Wealtec, USA). PCR products were scored across the lane as variables. The presence of an amplified DNA band was scored as '1' and the absence as '0'. The data of primers were used to estimate the standard genetic diversity (similarity and distance) on the basis of number of shared amplified products and calculation of matrix (Nei and Li, 1979) . The calculation was made using the formulae 1: F = Nxy/Nx +Ny; (Where F is the similarity coefficient; Nxy is the number of bands shared between individuals x and y and Nx and Ny are the number of bands in individuals x and y respectively) and 2: D = 1-F; where D is the genetic distance.
In order to obtain the genetic variation between and within breeds, two genetic analyses were conducted; the first analysis of the data was conducted using (n = 12) sheep from all the investigated breeds and was aimed at estimating variation between individuals. A similarity matrix was estimated using Jaccards' coefficient and the dendrogram obtained by clustering according to the Un-weighted Pair-Group Method with Arithmetic Averages (UPGMA) using SPSS software, version 11.0. In order to detect the diversity within and between the four lines or breeds, an alternative analysis was conducted using PopGene Version 1.31 (Yeh et al., 2000) . The UPGMA dendrogram for breeds was constructed according to the method described by Nei (1972) .
RESULTS AND DISCUSSION
In the present study, RAPD-PCR method was used, the genetic variation among four sheep breeds was analyzed using nineteen primers. Two primers could not be amplified hence not used. An average of 92 RAPD fragments was obtained by using 17 primers. The number of fragments amplified in four breeds ranged from 2 to 10 fragments per primer. The number of DNA fragments amplified with each primer found in the present study is in agreement with several investigators (Chen et al., 2001; Rehman, 2002; Appa Rao et al., 1996; Ali, 2003; Kumar et al., 2003; Saifi et al., 2004; Mahfouz, 2008) . Kumar et al. (2003) used six oligonucleotide primers for RAPD fingerprinting in order to estimate genetic relationship among four different breeds of sheep. All the six primers showed polymorphism in producing bands. Mahfouz et al. (2008) also reported fifty-seven amplified bands using five random primers with a mean of 11.4 bands per primer. Contrary to the present study, low number of fragments was amplified as reported by Elmaci et al. (2007) and Khalidi et al. (2010) . William et al. (1990) and Meunier (1993) reported that polymorphic loci are useful for study the genetic variation between breeds. Generally, the size and number of the fragments produced is dependent upon the nucleotide sequence of the primer used and also the source of the template DNA. Polymorphism revealed by RAPD could be a result of nucleotide changes at the primer annealing site or due to addition or deletion between two priming sites.
Out of 92 fragments, 36 fragments showed monomorphism among four sheep breeds (39.13%). While, the rest of 56 bands (60.87%) were polymorphic. The highest polymorphic loci were observed in Mengali was 40, followed by Beverigh 33 and Harnai 31, respectively. Further, the lowest bands 28 were observed in Balochi breed ( Table 2) .
The findings of the present study are not in agreement with other researchers such as Elmaci et al. (2007) who revealed that percentage of polymorphic loci were 80.49, 78.05, and 73.17%, for Kivircik, Gökçeada and Sakiz sheep breeds, respectively. Mahfouz et al. (2010) analyzed Egyptian sheep breeds, and reported that fifty six out of 57 total amplified fragments (98.25%) were polymorphic loci and the rest were monomorphic. Pandey et al. (2010) also showed the genetic diversity of Shahabadi sheep population in Bihar, India through RAPD-PCR technique using eighteen microsatellite markers. The results of the study illustrated that microsatellites were highly polymorphic with a mean allelic number of 5.56 ± 1.79. Ali (2003) carried out a study on genetic analysis using RAPD markers in order to investigate variation in four breeds of sheep (Baladi, Barki, Rahmani and Suffolk). Nineteen random primers were used to amplify DNA fragments in these breeds. The RAPD-PCR patterns with a significant level of polymorphism were detected between breeds. Khalidi et al. (2010) analyzed three ovine breeds in Tunisia, in total, 59 loci were amplified, out of which 47 (79.66%) were found polymorphic.
In the present study, the breeds have shown variation (Table 2 ). The distinction in bands profile was observed within and among breeds; however, some of the bands were not variable between individuals of same breeds. It was noted that the majority of RAPD-PCR primers gave distinctly reproducible bands in four breeds. Some of the primers produced highly polymorphic pattern but other produced less polymorphic product. These variations in bands profile of the present study is supported by the research work carried out by Appa Rao et al. (1996) , Ali (2003) and Kumar et al. (2008) .
The results of dendrogram between the individuals are presented in Figure 1 . The dendrogram can be divided into three main clusters. It is observed interestingly that the Mengali individuals clustered together and indicated Nei's genetic identity (above diagonal) and genetic distance (below diagonal). the high similarity between the individuals. However, the other three breeds scattered between the three clusters that also refer to high similarity between them and the moderate distance between them and the Mengali breed. The genetic similarity matrix of RAPD data for the four breeds (Mengali, Balochi, Beverigh and Harnai) was constructed according to Nei and Li (1979) (Table 3 ). The overall genetic similarity in sheep breeds was ranged from 0.918 to 0.996. The highest genetic similarity was found between Harnai and Beverigh breeds (0.996) while the lowest was resolute between Balochi and Mengali breeds (0.918).
The average genetic diversity or heterozygosity (0.1467) indicated that the broader genetic diversity between and within populations was highest within Mengali and Beverigh (0.1474 and 0.1227, respectively) and the lowest value 0.0098 was recorded within Balochi individuals. The Shannon's index was also computed to provide relative estimation of variability; its values ranged between 0.1449 and 0.2217. The values of Shannon's index were consistent with the values of heterozygosity ( Table 2) .
The coefficient of genetic differentiation (GST) varied among the 92 loci typed was indicated that 82% of total genetic variation was within populations and 18% was among populations. Elmaci et al. (2007) found a total diversity of 0.226 between Turkish breeds and recently Jawasreh et al. (2011) reported the GST to be 0.096 between Jordanian Awassi breed lines and Najdi breed.
The phylogeny tree constructed between the four breeds ( Figure 1 (Table 3) .
The results of genetic diversity of the present study are also in agreement with the findings of many researchers who have studied different breeds of sheep (Ali, 2003; Stephen et al., 2001; Hoda et al., 2009; Padday et al., 2010) . Hoda et al. (2009) studied the genetic structure and variability of four local sheep breeds namely Bardhoka, Ruda, Recka and Shkodrane using six microsatellites loci. They reported that the gene distance for each breed ranged from 0.75 in Bardhoka to 0.78 in Recka sheep breeds. Pandey et al. (2010) have reported hetrozygosity in the population ranged (0.279-0.739) with the mean (0.501±0.151), reflecting substantial genetic variation in the population. These results are partially in agreement with the findings of the present study
The high level of genetic similarity between Beverigh, Harnai and Balochi sheep indicated the close relationship due to common habitat as compared to other breeds (Mengali) which reside further parts of Balochistan province. It is further recommended that due to variation in fragments, profile in these sheep breeds therefore are diverse to each other.
Authenticity of pedigree, appropriate selection of molecular technique, availability of prior knowledge about the genome of respective species, stipulation of good working conditions are deficient in Balochistan province of Pakistan. The data presented here will provide a resource for scientists interested in germ plasm conservation and will add reports of genetic variation among sheep breeds of Pakistan.
Conclusion
The present study reflected that the molecular genetic techniques such as RAPD-PCR can be efficiently used not only to establish genetic diversity among and within breeds but also to find out breed specific genetic markers. Knowledge of genetic distance among animals and breeds, and genetic diversity/structure within breeds could be useful for conservation of genetic resources. The genetic diversity that is herein reported among four sheep breeds should be expanded by exploring more advanced analysis of genetic markers such as simple sequence repeats (SSR) and single nucleotide polymorphism (SNP) . The present work provides useful information for future sheep breeding studies in Balochistan.
